An isolated right ventricular infarction occurs rarely and data on its electrocardiographic appearance and underlying angiographically proven cause are scarce. The electrocardiographic response of acute right ventricular ischaemia is often obscured by the coexisting forces of the ischaemic mass of the inferior wall of the left ventricle when the right coronary artery itself becomes occluded. Percutaneous transluminal coronary angioplasty of the right coronary artery may cause an isolated occlusion of a right ventricular branch. We encountered this phenomenon in nine patients. In all, it led to acute isolated right ventricular ischaemia with ST elevations in the right precordial leads (V ) -V 3 , V 3 R and V 4 R) on the electrocardiogram.
Introduction
Right ventricular infarction usually accompanies infarction of the inferior wall of the left ventricle. Isolated right ventricular myocardial infarction is extremely rare, therefore the electrocardiographic pattern of such an infarction is not well established and the relationship between the ECG pattern and the coronary anatomy is virtually unknown.
We report nine patients who suffered an acute occlusion of a large right ventricular branch of the right coronary artery as the sole complication of percutaneous transluminal coronary angioplasty for a stenosis in the right coronary artery. As only the right ventricular branch became occluded, the observed ECG changes must be specific for isolated ischaemia or infarction of the anterior free wall of the right ventricle. ST segment elevations in leads V,-V 3 and V 3 R-V 4 R are therefore the signs of acute isolated right ventricular infarction. 
Methods
Using our PTCA computer database we retrospectively reviewed the last 10 000 patients who had undergone coronary angioplasty in the Saint Antonius Hospital between April 1980 and February 1993. The database included information such as site of stenosis, side branch occlusion and other procedure-related complications. In all patients, 12-lead ECGs were routinely recorded immediately before and after PTCA. Where ST elevations occurred in V,-V 4 , the right precordial leads were also routinely recorded.
Nine patients who had undergone PTCA in the proximal or mid-portion of the right coronary artery and in whom acute occlusion of a major right ventricular branch had occurred were found and all their clinical charts were retrieved and examined.
Results
The history, ECG and coronary angiogram results are summarized in Table 1 . Four patients had no previous infarction, and had a normal ECG at the beginning of the procedure. In one patient (9) the occlusion of the Table 2 . Based on the combination of prolonged chest discomfort, ECG changes and serum enzyme elevations, we conclude that eight other patients suffered a (right ventricular) infarction after the angioplasty procedure. Only two patients had transient signs of right ventricular failure, namely severe hypotension and abnormal distension of the external jugular veins. None of the patients died. The ECG changes are also summarized in Table 2 and partly documented in the Fig. 1 . In one patient the PTCA procedure was done during an acute myocardial infarction. After the patency of the occluded right coronary artery had been restored, the ST segment elevations in the inferior leads diminished. However, due to occlusion of a large right ventricular branch, ST segment elevations in the precordial leads appeared (Fig. 1) .
As it was a retrospective study, recording of the ECG leads V 3 R-V 5 R was not routinely performed in all patients. However, in all six patients with an acute occlusion of the right ventricular branch the leads V 3 R-V 5 R were recorded and ST elevations were noticed in those leads. 
Discussion
Right ventricular myocardial infarction is generally caused by proximal occlusion of the right coronary artery and in up to 40% it accompanies an inferior wall myocardial infarction which sometimes extends to the posterior and lateral wall of the left ventricle. The ECG pattern of such an infarction mostly reveals ST elevation in the leads II, HI, aVF, V 3 R, V^R, V, and V 2 .
Isolated right ventricular infarctions rarely occur (in less than 2% of autopsies . Few data are available about the relationship between the ECG pattern and coronary anatomy in patients with isolated right ventricular myocardial infarction. Forman et al. [5] report one patient with an isolated right ventricular infarction (in the presence of a cor pulmonale) confirmed by post-mortem examination. The ECG recorded during the clinical phase of the myocardial infarction had shown ST elevations in the inferior and precordial leads (V, to V 4 ). In their report on one patient with an isolated right ventricular infarction following percutaneous transluminal ST segment elevation was seen in leads overlying the free wall of the right ventricle and ST segment depression was seen in leads II, III and aVF, reflecting the inferior wall. In contrast, occlusion of the circumflex artery supplying the inferior wall produced ST elevations in leads II, III and aVF, and ST segment depression in leads overlying the right ventricle. When occlusion of the right coronary artery was followed by occlusion of the circumflex artery, ST segment elevation in the leads over the right ventricle was suppressed. This same phenomenon was seen in one of our patients.
Isolated occlusion of(a) large(s) right ventricle branches of the right coronary artery appears to be extremely rare. In the 10 000 patients who underwent percutaneous transluminal coronary angioplasty in our institution, 23% underwent percutaneous transluminal coronary angioplasty for a stenosis in the right coronary artery and only nine patients revealed an isolated occlusion of a large right ventricular branch. In all nine patients the electrocardiographic appearance was similar, namely the occurrence of ST elevations in both the right precordial leads and leads V, to V 3 .
We conclude that this pattern must be specific for an isolated right ventricular myocardial infarction following percutaneous transluminal coronary angioplasty of the right coronary artery in which a right ventricular branch, which perfuses the anterior wall of the right ventricle, has become occluded.
